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Context - Local

Denver Public Health
- Advanced Practice Center (APC) 1999-2004

(one of original three)

• Preparedness and resilience require 
systems that are flexible

• Operational readiness means building 
an organization’s flexibility

• Need systems that test flexibility 
through everyday business processes
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Context - Local

Denver Center for Public Health 
Preparedness (DCPHP)

• Following a collaboratively defined 
environment (state/local) one goal was 
to test/improve our informatics 
preparedness
• Enhance surveillance and data 

collection
• Expand/update our architecture
• Promote enhanced disease detection
• Develop messaging capacity



Context - State

CDPHE - NEDSS
• Colorado Electronic Disease Reporting System 

(CEDRS)  - prior to NEDSS base system 
available

• Integrated data repository - functional
• Messaging

• HL7 messaging from Labcorp

• Active data translation and exchange

• Business logic - Biztalk

• Data report and visualization

• Security



Colorado PHIN Architecture
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Context - Local

Prototype mobile data 
collection units

• store and forward capacity
• changing hardware 

platforms
• leverage NEDSS/PHIN 

investments at CDPHE

Lober WB, et al. Communicable Disease Case Entry Using PDAs and Public 
Wireless Networks, AMIA 2004



Context - Local

Expand local architecture 
Immunization registry

• web services 
• adopt emerging national standards
• flexibility



Context - Local

Expand local architecture
Paperless STD Clinic

• Functional since 3/05
• Tests PHIN standards in local/state 

environment
• Generates knowledge-base for 

implementing newer technologies

Davidson et al, PHIN  2004





Context - Local

• HIV Outreach:  
(adherence 
monitoring)

• CEDRS field 
device

• CRI field device

Expand local architecture

Apply knowledge
• build for other 

clinical  and public 
health applications 



Context - Local

Promote enhanced disease detection
• automated CDC guidelines



Latent Tuberculosis Infection (LTBI)
Screening, Chart Review: 10/17/02 – 4/30/03
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p-value<0.0001

Garrett N et al. Integrating Public Health Practice Guidelines in Clinical Systems:  A Case Study at 
Denver Health, PHIN 2003
Steele A et al. Using computerized clinical decision support for latent tuberculosis infection 
screening. American Journal of Preventive Medicine (in press).



Context - Local

Develop messaging capacity 
• LOINC encoding 
• Hospital lab (MISYS) – slowly 

getting vendor to provide product 
functionality

• Public health lab – use a system 
where “common” events can 
build and test capacity (STD Clinic 
EMR creates HL7 messages using 
BizTalk)



Local Public Health Response Infrastructure
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Local Lessons Learned

Demonstrating local informatics skill, capacity 
and flexibility is highly dependent on:
• leveraging partnerships

• safety-net providers 
• state health department
• academics (U of Washington)
• vendors (Siemens, Interlink)
• national agencies (AHRQ, CDC)

• sufficient financial support
• informatics is poorly funded at the local level

• federal/local trust to build dual use systems 

• permits real-life testing of BT investment, and 
• enhances local value of that investment



RHIO: Colorado Health Information Exchange 
2 Complementary Initiatives

Goal: Create a local health information infrastructure
for clinicians to access patient information 
across individual health care institutions

Build upon what exists
• Denver Health (DH)

• 150,000 residents (25% of population)  

• Kaiser Permanente of Colorado (KPC)
• 3rd largest CO HMO (350,000 members) 

• The Children’s Hospital (TCH)
• Largest pediatric specialty care provider

• University of Colorado Hospital (UCH)
• Largest Metro area teaching hospital



COHIE to CORHIO

COHIE

Learning 

Laboratory

Steering 
Committee

Working groups:
• Technical
• Clinical
• Evaluation
• Legal
• Organizational

Community Advisory Council

PROJECT

(10/2004)

Colorado Regional Health Information Organization

A sharing, self-sustaining non-profit structure that:

Promotes 
legal 

agreements
for 

participation 
and access

Maintains a  
robust 

technical 
environment

Defines 
clinical value 

through 
policy and 
procedures

Manages the 
budget and 

sustainable 
business 

model

Supports 
national 

standards 
and public 

health 
interfaces

VISION

(10/2009)



COHIE: 2005 plan



RHIO: 2005 vision
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The “Primary” Scenario

Colorado Health Inform ation Exchange (COHIE):  Scenario (Use Case), draft 12/22/04 - AD

a) Patient seizes, taken to
The Children's Hospital
(TCH) Em ergency
Departm ent (ED)

c) Consent given?

b) Patient registration and
routine inform ed consent
which includes perm ision to
electronically query for
m atching patients across
COHIE partners.  Patient
m ay "opt out".

a) Secure TCH registration
system  m essage received at
COHIE; seek potential
m atches in unified m aster
patient index (UMPI); unique
UMPI identifier created;
patient's  consent stored
centrally with TCH identifier

e) ED Physic ian securely
reviews list of potential
m atches, confirm s a
true m atch and sends
m essage to COHIE

f) COHIE receives all
laboratory, radiology,
pharm acy and clinical
consultation Inform ation from
partic ipating
partners;organizes and
presents health history in
web page for viewing at TCH.

SCENARIO ASSUM PTION (USE CASE Pre-condition):

4 year old boy with h istory of  prior seizures.
Born prem aturely at University of Colorado Hospital (UCH) with prolonged stay in  NICU
1 year ago had first seizure while a Kaiser (KP) patient.  Evaluated with CT scan, EEG and neurologist vis it.  S tarted on
unknown m edication at that tim e.
Patient lost health insurance coverage, transferred care to Denver Health (DH) outpatient c lin ic about 6 m onths ago.
Seen at W estwood Fam ily Health  Center for blood test and change in m edication about 3 days ago

START
SCENARIO

i) ED Physician uses all
health inform ation to
provide best, cost
effective, treatm ent for
patient.

END SCENARIO

YES

g) COHIE  m aintains a com plete
audit log: who accessed the
system , when, what
inform ation was shared, and its
source

ED Physician
provides treatm ent
with lim ited
m edical history
from  parent/patient

m ay require
additional (and
potentially
unnecssary  )

blood tests,
radiologic tests

NO

e) COHIE  sends secure data
request to retrieve patient
c linical inform ation

b) COHIE UM PI sends a
secure  m essage to
partic ipating partners
seeking any potential
m atches to this patient.

a) Secure m essage from
COHIE  received by
partic ipating partners
(DH, KP, UCH)
requesting potential
m atches .

d) ED Physician uniquely
identified / authenticated
on the COHIE system

h) ED  Physic ian securely
reviews c linical data in
browser window

Desired inform ation:
m edication used
drug level
EEG  results
CT scan results
newborn, neurology and prim ary care exam  findings
and diagnosis
nam e/institution/contact m ethod for treating MDs

b) Potential m atches
identified and m essage
returned to COHIE from
each partner.

c) Potential m atches m erged
and prepared as one
COHIE  web page for
viewing at TCH

d) COHIE UMPI stores
m atch with link ing (TCH,
DH, KP , UCH) identifiers

c) Secure COHIE
m essage received by
DH, KP /UCH
requesting clinical data

d) C linical repository
data identified and
m essage prepared
for COHIE from  DH/
KP/UCH.

Partner Institutions (3)

CO HIE (2)

The Children's Hospital (1)

f) Secure COHIE
m essage received by
TCH requesting clinical
data

g) Clinical repository
data identified and
m essage prepared
for COHIE  from  TCH.

• Clarifies the scope 
(common 
understanding)

• Provides a structure to 
focus meetings and 
discussion

• Creates a mechanism 
for logging issues and 
decisions
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Other use cases

• Public Health 
• Registries and evaluation of care quality
• Active surveillance due to recent events
• Immunization tracking and reminder/recall
• Others ??

• Use of global-level decision support
• Continuity of care record (CCR) for effective 

care transitions (acute -> treatment centers -> 
home)

• Patients controlling EHR access



CORHIO Process

• Colorado Health Institute (neutral convener)
• Legal support 
• Explore/define relationship COHIE ⇔ CORHIO
• Working Group

• Business plan
• Articles of incorporation (501c3)
• Defining the board
• Education/public relations

• Community Advisory Council



CORHIO Candidate Partners



RHIO brings …
• Experience: early phases are very dynamic

• Markle Foundation: reference implementation
• AHRQ  HIT - Resource Center 
• Indianapolis, Boston, Santa Barbara

• Leadership: Driven by local relations and 
politics

• Reality:  RHIO value proportional to widespread 
EHR deployment; only will happen when local 
environment/providers see benefits

• Strategic potential: Groundswell of EHR 
implementation activity and architectural design 
can greatly affect ultimate PHIN value

• LESSON: public health needs to participate 
in planning to assure architected to PH 
needs



PHIN brings …
• Experience: building a conceptual and 

operational framework for secure data exchange
• National standards
• Electronic laboratory reporting 
• PHIN Messaging system (HL7/NLM experiment)

• Leadership: adopting and setting standards
• Reality: accessing health data for surveillance 

and response monitoring is a locally-driven 
phenomenon

• Strategic potential: leverage investment in 
RHIO to yield robust public health information

• LESSON:  PHIN resources (experience and 
funds) can accelerate RHIO and serve PHIN 
needs



PHIN + RHIO
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Conclusions
• Engineer local information systems to address 

the local environment keeping in mind specific 
state and federal data needs. 

• Define local public health business processes 
(e.g., PH use cases) and associated system 
requirements, especially related to RHIOs.
• Local PH tasks and values are often different 

than federal perspective. 
• Emphasize horizontal integration with greater 

local PH value.

• Engage in the RHIO process locally. National 
policies will not alone build RHIOs. Funding is 
essential; PHIN can support those efforts at 
the local level.
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